Primer extension and RACE (rapid amplification of cDNA ends) assays were used to identify and sequence the 5' terminus of mouse ob mRNA. This sequence was used to obtain a recombinant bacteriophage containing the first exon of the encoding gene. DNA 
C/EBP family of transcription factors was identified immediately upstream from the TATA box. Nuclear extracts prepared from primary adipocytes contained a DNA binding activity capable of avid and specific interaction with the putative C/EBP response element; antibodies to C/EBPa neutralized the DNA binding activity present in adipocyte nuclear extracts. When linked to a firefly luciferase reporter and transfected into primary adipocytes, the presumptive promoter of the mouse ob gene facilitated luciferase expression. When transfected into HepG2 cells, which lack C/EBPa, the mouse ob promoter was only weakly active. Supplementation of C/EBPa by cotransfection with a C/EBPa expression vector markedly stimulated luciferase expression. Fi- nally, an ob promoter variant mutated at the C/EBP response element was inactive in both primary adipocytes and HepG2 cells. These observations provide evidence for identification of a functional promoter capable of directing expression of the mouse ob gene.
Satiety in vertebrates is controlled by a blood-borne hormone encoded by the obese (ob) gene (1) . Homozygous recessive mutations of the ob gene (ob/ob) lead to the gross expansion of adipose tissue. Since animals lacking a functional ob gene become phenotypically obese, it has been predicted that the ob gene product might play a central role in energy homeostasis and appetite suppression.
The ob gene has recently been cloned, facilitating molecular characterization of its encoded protein (2) . The ob gene product, termed leptin, is a secreted polypeptide produced by adipose tissue. Fat tissue accumulates in response to the intake of excess energy stores, becoming grossly expanded in animals lacking either functional leptin or its putative receptor (3) . Under such circumstances, expression of the ob gene is markedly elevated (2, 4) . These observations give evidence of a feedback loop responsible for controlling vertebrate energy balance. Adipose tissue subsides under conditions of food deprivation, resulting in a reduced level of leptin production and a corresponding increase in appetite. In the well-fed state, excess energy stores accumulate in adipose tissue. Upon maturation and expansion, adipocytes activate expression of the ob gene, whose product then serves to quell satiety and stimulate metabolic activity.
Several lines of evidence have indicated that leptin production may be regulated at the level of transcription of its encoding gene. Friedman and colleagues (2) reported that
The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. adipose tissue derived from homozygous ob-defective animals (ob/ob) contains appreciably higher levels of leptin mRNA than that of either heterozygous or wild-type controls. Similar observations have been made using mice bearing homozygous recessive mutations in the diabetes (db) gene, which has been predicted to encode the leptin receptor (4) . Increased levels of ob mRNA have also been observed in obese humans (5, 6 Antiserum to C/EBPa was as described (18).
RESULTS
As a first step toward identification of the mouse ob promoter, primer extension assays were carried out using two antisense oligonucleotides derived from sequences located close to the 5' terminus of the ob ORF (2) . As shown in Fig. 1A (Fig. 1B) .
The DNA sequence of the first exon and upstream DNA of the mouse ob gene is shown in Fig. 1C (Fig. 2) . By contrast, the fragment bearing a mutated C/EBP site failed to direct luciferase levels any higher than the promoter-free control.
The observations summarized in Fig. 2 (Asp718) construct was elevated 8.7-fold. C/EBPa supplementation also stimulated expression from the two longer constructs. Luciferase activity specified by the 7-kb (EcoRI) fragment was elevated >20-fold when supplemented with the C/EBPa expression vector, whereas expression from the 4-kb (Hindll) variant was increased 18-fold.
To more closely examine elements of the ob promoter that mediate response to C/EBPa, a series of 10 deletion mutants was generated starting with the -458-bp (Asp718) construct. As shown in Fig. 3B , all deleted variants containing an intact C/EBP response element directed the production of comparable luciferase levels in HepG2 cells cotransfected with the C/EBPa expression vector. A deletion mutant missing the C/EBP site was expressed at levels only slightly higher than the promoter-free luciferase vector. Moreover, a derivative of the -458-bp (Asp718) construct that carried a site-directed mutation in the C/EBP response element was similarly defective.
Having obtained provisional evidence for the involvement of C/EBPa in the functional activity of the mouse ob promoter, gel mobility shift assays were performed using nuclear extracts prepared from freshly explanted epididymal adipocytes. Double-stranded oligonucleotides were synthesized corresponding to the C/EBP response element of the ob promoter, the mutated version tested in transient transfection assays (see Figs. 2 and 3) , and a known, optimal C/EBP response element (15). The radiolabeled probes were mixed with adipocyte nuclear extract and subjected to electrophoresis on nondenaturing polyacrylamide gels. Comigrating, shifted complexes were observed for the known C/EBP binding site as well as that derived from the native ob promoter yet were not observed for the mutated variant (Fig. 4) (8, 9) , why its expression is enhanced in animals lacking functional leptin (2) or its putative receptor (4) , and how the gene might be regulated in either obese or anorexic human patients.
